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Abstract: As the first step to use an organic/inorganic composite combining gold nanoparticles (AuNPs) and polymer
particles as a contrast agent for computed tomography (CT), PEG hydrogel particles containing AuNPs, Au-PEG hydro-
gel particles, were prepared and the synthetic conditions were established to improve the CT intensity of the Au-PEG
hydrogel particles. Au-PEG hydrogel particles that had the highest CT intensity were obtained and the encapsulated
AuNPs were not released from the hydrogel particles when Au-PEG hydrogel particles were synthesized by in situ
polymerization with which the AuNPs were loaded in the PEG hydrogel particles during the polymerization. The CT
intensity of the Au-PEG hydrogel particles increased, as the concentration of the loaded AuNPs and the 1st polym-
erization time of the polymerization process increased. In addition, when the non-ionic surfactant was used as a dispersion
stabilizer, Au-PEG hydrogel particles showed good dispersibility and the highest CT density.

Keywords: polymer hydrogels, gold nanoparticles, organic/inorganic composites, in sifu polymerization, computed
tomography (CT) contrast agents.
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Scheme 1. In situ polymerization to synthesize Au-PEG hydrogel
particles.
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Figure 1. CT density of AuNPs and Au-PEG hydrogel particles pre-
pared using ex situ and in situ polymerization.
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Figure 2. Images of Au-PEG hydrogels prepared by in situ polymerization: (a) optical image of Au-PEG hydrogel films; (b) TEM image

of Au-PEG hydrogel particles.
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Figure 3. CT density of Au-PEG hydrogel particles prepared using

in situ polymerization as a function of amount of added Au pre-
cursor (HAuClL,).
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Figure 4. CT density of Au-PEG hydrogel particles prepared using
in situ polymerization as a function of 1st polymerization time.
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Figure 5. CT density of Au-PEG hydrogel particles prepared using
in situ polymerization as a function of type of dispersion stabilizer
(anionic: poly(ethylene glycol) 4-nonylphenyl 3-sulfopropyl ether
potassium salt, cationic: CTAB, and non-ionic: Triton X-100).
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Table 1. CT Density of Au-PEG Hydrogel Particles Before
and After Sonication

Before sonication After sonication

CT Density (HU) 1044.7 (+22.6) 1077.9 (+32.5)
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